Doubled haploid systems offer the quickest method of advancing heterozygous breeding lines to homozygosity. Currently the Hordeum bulbosum technique is the most efficient method of haploid production in barley. However, at present, the efficiency of this system is reduced by the suggested need for a multiplication phase following colchicine treatment of haploid plants prior to agronomic assessment. In this paper it is demonstrated that the rankings of the Hi (the first selfed generation after coichicine treatment) and H2 (second generation) generations remain unaltered. Furthermore it is shown that the correspondence between parents and progeny or H 1 and H2 is determined by the relative magnitude of the additive genetic variation to the total phenotypic variation. The production of variation following a tissue culture phase (somaclonal variation) has been reported in barley. In this study the H. bulbosum doubled haploid system did not show any evidence of generating such variation.
INTRODUCTION
Spontaneously doubled microspore derived lines of barley produced from the cultivar Sabarlis have been shown to display considerable phenotypic variation (Powell, Hayter, Wood, Dunwell and Huang, 1984) . It is therefore important to establish if such variation is generated when doubled haploid lines are produced from highly inbred cultivars by the Hordeum bulbosum technique (Huang, Dunwell, Powell, Hayter and Wood, 1984) . Furthermore the current practice, when using the bulbosum technique, is to undertake a generation of multiplication following colchicine treatment. This policy was formulated following the work of Walsh, Reinbergs and Kasha (1973) , who recommended the selfing of seed one generation after chromosome doubling to avoid seed source effects related to colchicine treated plants.
Thus a plant breeder embarking on a scheme of doubled haploid production should know firstly the extent to which an in vitro tissue culture phase is likely to generate variation and secondly whether *Present address: Sinclair, McGill (R. and D.) Ltd., Yonderton Farm, Dalrymple, Ayrshire, KA6 7HT. coichicine treatment is inducing changes in the double haploid progeny. MATERIALS 
AND METHODS

Experimental material
Three crosses between various "two-row" spring barley cultivars were used in this study and were, in fact, three of the five studied by Tapsell (1984 
RESULTS
The means and variances for the seed and Hi generations produced from Golden Promise, Mazurka, BH4/ 143/2 and Clipper are presented in table 1. The error variances for the two generations were tested for homogeneity by Bartlett's test, which indicated that the variances were not significantly heterogeneous (P> 0.05) and hence could be pooled. In the analyses of variance the doubled haploid families produced from the parental cultivars were regarded as being random effects but generations (HI vs. seed) were considered fixed.
Results from the analyses of variance are given in Indeed, many of these variance ratios were sub-significant, which, of course, requires some explanation. They, in fact, arise because soon after the seeds germinated, before the experiment was netted, the experiment suffered from attack by birds. They did not, however, randomly damage the experiment but did so from one end of both replicates. Thus the damage they produced created a gradient in plant growth over the experiment which ran equally up both replicates. This systematic pattern of imposed variation would clearly lead to such sub-significance being shown and therefore these significance tests can only be viewed with suspicion. Such doubts are not, however, applicable to the test for the interaction with lines and these items are the ones of most interest in the present context. Significance of these items would indicate that the ranking of the lines changed between generations. Examination of table 2 revealed only two significant interactions and both of these were only significant at the 5 per cent probability level. Since 45 such tests have been carried out, it would be expected that 2 would appear significant at this level by chance and thus they could be attributed simply to this and provide no evidence of any change in the ranking of the lines between the seed and Hi generation for any of the material.
The comparison between the Hi and H2 generations was carried on the 3 crosses separately.
An initial Bartlett's test indicated that the Hi and H2 error variances were homogeneous and hence could be pooled.
Golden Promise xMazurka (1T1)
The results from this analysis are given in table 4a and indicate that there was significant variation between the doubled haploid families for: ear length, main stem weight, single plant yield, thousand grain weight, height, grain number and awn emergence. There were no significant differences between the means of the Hl and H2 populations and no significant interactions between lines and generations were detected for any of the characters scored.
Golden Promise xArk Royal (TT3
The results of the analyses of variance for this cross are given in table 4b. Significant genetic variation existed between the doubled haploid lines for: ear length, maturity, thousand grain weight, height and awn emergence. There were no significant differences between the means of the populations and no significant lines x generations interaction.
BH4/143/2xArk Royal (TT4)
The results of the analyses of variance for the 9 variates scored are given in table 4c. There were significant differences between the lines for: main stem weight, thousand grain weight, height and awn emergence. Again no significant differences between the means of the populations were detected and there were no significant interactions.
Tn the three crosses examined the means of the Hi and H2 generations did not differ significantly. Biased estimates of the between generations item may have resulted from the gradient in the field.
However, this factor should not influence the interaction item which was found to be non-significant for all the characters scored. Hence the rankings of the HI and H2 generations remained unaltered.
In addition to their use in varietal production doubled haploids produced from different crosses have been used to identify the potential frequency of transgressive segregants (Reinbergs, Park and Song, 1976, Snape and Simpson, 1981) . To predict the distribution of inbred lines that can be obtained from a cross, accurate estimates of the mean and additive genetical variance of the population are needed (Jinks and Pooni, 1976 (Pooni, Jinks and Pooni, 1980) . By fitting a model to the between lines and within lines mean squares and assuming a single value of D but allowing the two within family mean squares to take their own values, the significance of difference between estimates of D can be tested. Since 
